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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



The Invention flenerally relates to an oil supply system In an Internal combustion engine comprteina a valve 
operating device whk* te disposed In a cylinder head coupled to an uppersurface of a cylinder block and which 
includes a valve operating cam shaft connected to a crank shaft rotataUy canted in a idiwr enslne bodv bort^ 
including the cylinder bKx*. and valve ope«tton charaCertstte chahglJg means ibr iSl^Sf Si^SoSTrS 
i " «»'^. the operation dttarJe^lc of^m^ 

valve which Is supported In the cylinder head for opening ahddoslna. wanengine 

Description pf the Prior Art 

Interna) combustion anginas ^dlng aucti a vaM opting devksa are already known, ^r example, from 

«. K combustton engines, an oil puitip for suppiyirig a working oil to the hydraulic pressure 

20 chamberinthevEjhr^opOT^^ 

pan in ^ lower port on of y, bnglne body. Hdwever. the ol| j,Mmp to generally placed In the iSwer portion o 
^ "^"^ "T^ '^"'^ ^^""^ "PPeriwrtion of the engine 

« e'S:,e^s"isr:'ib7dS:^^^^^ 

^Moreover; In general, an oH having a nature suitable for the hibricatten of a crank shaft and a piston is 
Sw"^" L^*"^ » r*"! °" P?«"P- Ho*«ver. such on has a large vtecbslty at a low temperature regkin. 
andthe supply of an oil havlng a highviscosity to the hydraulic pressure diartfaer In t 
aolertetlcohjanglng n^ 

oSLfi!!^^«^2^2!"2^ i^ans and h^npe. the range of temperature for a normal operation of the valve 
iLi ^ f^"^'"' ^ Thereupon. If blj having a relatively low viscosity at a 

JKK'Jkr f ^- <^ «^ « W the crank «,S?h: 

. ' In addltton. In thb lower portion 6^ body, the oil is axposed to faiowby gas arid heated by heat 

^bj^ton and tft^re. the deteitora^ 

SESfifT?'^ "!?^"^ a relatlye^llttle Increase In temperature of the oil. NeverihIess, if the s^ 
oil Is used in the upper and lower portions of the eingihe body, it to n^nMry to replace ail the oil at a rel^K^ 
40 The enS body f*?*^"*^*""" Pf n*ure of the oil dye to the heating thereof iri ihelc«»er portion of 

engine, wherein the supply of an oil to the hydraulte pressure chamber at the start of the engine is conducted 
^.2^^;^'^- an WcC^^^ ln range of tern of the vaNe dpferatloh char- 

acteristic changing means; and ^ proyiding an Impip^m^ In life of tlKB oil in the y^^ opbraitlrt^ device. 

SUMMARY OF THE INVEWTlON V ' ' 

, ^ '^'^'^ *!" a|i^ object, according td thepresent invehtton, there is prevMed an oil supply system In 
ail J^rnal combMstiw^^ * valve oiieirHting deVioe yifhk^ dIsposM Iri a (finder head cbu- 

ehar^c^eri^ longing means fprchanglr^. In accbfdancewlth a variatbh in hydrauilc pressure in a hydraulic ^ 

T*'*^'*^'*^'*' of an engine valve ,^teh Is ^ppbrted In tfe cylinder h^d for 
connetted to indivjjual oil consumption j«rte dl9pbSed lli t^e lower eHiine body f^^^^^ 

onddl. the lower and upper oil supplyr^steii^ t»ing dlsp#ed Indep^ridSntlj^^ This Wn^iJU that 
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the second oil pump can be disposed in proximity to the hydraulic piBssure chamber, so that an oil having a 
charactertBtb suitable for the operation of the vah^e operation characteristic changing means can be supplied 
quiddy, and the cycle of replacenient of the oil in the upper oil supply system Can be prolonged. 

5 According to another aspect of the present invention, the second oil has a viscosity lower than thdt of the 

first oil at least at a low temperature. This ensures that the range of temperature for the operation of the valve 
operatton charactelrtetic chmgin^ 

According to ei further aspect of the present invention, a varlatbh rata In visocsity of the second oil wtth 
respect to the tismperature is »ifisdler than that of the first oil with resipect tb thid tempariEiture^ and therefore. 

10 the lubrication of the valve operating device at a high tenr^erature cari be corweniently Wiled oiit^ 

According to a yet further aspect of the pr^ent invention, the oil supply system further indlddes breather 
systems indepehdentbf each otiierfbr an upper engine body portion including the cylinder head, and the lower 
engine body portion. Theriefim, the breathing can eiffectively be carried out, irrdispectlve of indeperident pro- 
visbn of the upper and lower oil supply systems. 

18 The above and other objects, features and advantages of the invention will become apparent from a con- 

sideration of the following descrlptloh of the preferred embodiments, taken In qonjunctlon with the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINQ3 

20 

Rg.1 is a schenrvatic fidw diagram of oil supply In an internal combustion engine; 
Flg.2 Is a partially iongitudlneil sectioned view illustrating arrangements of an upper oil supply system and 
vahre operation chariacteristic changlh^ 
Fig.3 is an illustration of breather systems; and 
26 Flg.4 is a grgaph illustrating variations in viscosity with respect to the temperature. 

DESCRIPTION OF THE PREFERRED EMBODII^ENTS 

The present Invention will now be describe by way of a fxreferred embodirnent in oonnarctlon with the 

30 accompanying drawings. 

Referring first to Fig.1 , an engine body E of a 4-cylinder internal combustion elnglne includes a lower engine 
body portion E l having an oil pan Po coupled to a \aw&r portion of a cylinder block Be, and ian upper engine 
body portion Ey haying a cylinder head He coupled to an uppefr surliace of the cylinder block Be. A valve op- 
erating device 1 is disposed in the cylinder head He for driving an intake valve V as an engine vah^e disposed 

35 for every cylinder and an exhaust vklye (not shown). The valve operating devtee 1 includes a vah^e bperating 
cam shaft 3 having a cam 2 corresponding to eadh of the intake S^hres V for the cylinders as Weil as a cam 
(nbtshowfi) corresponding to eac^ of the exhau^ valves tor. the cylinders, and vaVe operation characteristic 
changing means 4 fbr the intake vah^e and valve operation chareidteristic changing means (not shown) for the 
(^xhaust valve, which are disposed fbr every cylinder to transmit a driving force from the Vah^e operating cam 

40 shaft 3 to each of the intake Valves and each of the exhaust vahres through a hydraulic pressure An endless 
trahsmitting belt 8 is wound around a driving puiley 6 mounted on a crank shaft 5 ratatably carried In the tower 
engine body portion E l and a follower puOey 7 mounted on the yahre operating shaft 3, and a rotetiohai power 
of the crank shaft 5 is transmitted at a camshafts. 

A lower oil supply systeim Otph the side of the lower engine body portion El and an iipperoii supply system 

45 Qu on the sMe of the Mpf^ engine body jpottlon Eg are disposed independently of each other in the engine 
body E. Thiai lower oil syjpply systenfi Oi is cbmprfsed of si f brst oil pump Pi connected to Indh^ldua) oil oonsump- 
tton parts such as a plurality of crank jouriu4 pbi^^^^ g disiiosed in the tower engine body portion E l and 
c6oling jete for cooling a isndlng-Mntact ^^ of isach of pistons (not shdiwn) In the cylinders, the first oil 
pump Pi is connected to the oil pan Po to pump a first oil. The upper oil supply system O u Is comprised of a 

so second oil pump P2 oohn^d^d to oil eonsurnptbn parts such as a piurality of earn Journal porttons 1 0 included 
in the vaWre operatjng device 1 and sljding-contect iBurtec^^^ 2, as well as to the valve (operation 

characteristic changing mea^ tiie second oil piimp P2 is cbhn^ited to ah oil t>ath 14 rribunted in the cylinder 
head He to pump a Mcond oil. Moreover, the iplrst oil punip P, is disposed in the cylinder block Be and con- 
nected to the crankshaft 5. And the sebond oil pump P^is disposed in thci cylinder head He and connected to 

55 the valves operating can) shaft 3. 

H^rrihg to Flig.2, In the upper oil supply system 0 u . an oil supply passage 19 Indudihg a filter 17 and 
a pressure control vialve 18 is eo^^ to a discharge port of the sedond oil pump P2 which pumps a working 
oil from the oil bath 14. and ei relief vaiye 2b is also connected to the dlschargia port The oil supply passage 
19 is TOfinected to a jiydrauiic pressure chamber 41 in each of the valve operatton characteristic changing 
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means 4, and a branch passage 16, which diverges from a portion between the filter 17 and the pressure con- 
trol valve 18 In the oil supply passage 19 and Includes an orifJce 15. b connected to the oil consumption parts 
such as tile cam Journal portions 10. . ' 

The cylinder head He has ah intaice vejve bore 23 provided therein to lead to an intake port 24 and opened 
Into a top of a combustion phainber 22 defined between the (finder head He and the pytfnder block Be for 
everjr, cylinder, and the Intake valve V capable of opening and closing the intake v^e bpre 23 is vertfcaDy 
mpyably disposed in the cinder head He, A cpll» 26 Is pnM^ed at an upper end of the intake vaWe V. and 
a valve spring 26 Is mounted in a compressed manner between the collar 2^ and the cylinder hrad He, Tfie 
intake valve V is biased M 

Each of the velye operation characteristic^ c^ inearifi 4 b deslgneid to transmit a driving force from 
the cam 2 of the valve of>eratlng cam shaft 3 rotatabiy disposed In an un>er pdrtioh of the cyilhder head He 
and to change the operation characteristic of the Intake vejve V as required by the engine, and Is comprised 
of a trananltting mediariism 3 1 which is provided in a supporting Mock 34 f bced to the cylinder head He and 
which Is inti^pos^ between the intake vajye V and the cam 2. and a hydraulic circuit 32 also provided In the 
supporting block 34 and connected to the hydraufic pressure chamber 41 In the transmitting mechanism 31. 

The transmitting nriechanism 31 Includes a first cylinder 35 f bced to the supporting bidck 34 coaxlaify With 
the intaice valve V, a vah^e-driving pie|toh 37«lldably rsceh^ed bi a, lowef portion of the fb-st cylinder 36 to abut 
against an tipper end of the bitake valve V end define a damper chamber 3iB between the velve-drtvihg piston 
37 Its0lf and the first cylinder 36, a second cylinder 38 fixed to the supporting Wock 34 abow the cam 2. a 
lifter 39 siklably recefved in the supporting bjoick 34 to c?Qma sliding contact with the cam 2. and a cam 
ftrfiower piston 40 slldably rsceh^ed in a lower portion of tlie sefeond cylinder 38 to £ibut agalrat an lipj^ end 
of the lifter 39 and define the hydraulic pressure chambar 41 betwef^n tto cairn follower piston 40 itself and 
the second cylinder 38. . ' 

The first cylinder 35 has an annular TBceiss 44 provided In in Inner surface thereof and normally cx^rnrttu- 
nlcatlng with the hydrauf ic pressure chamber 41 . The annular recests 44 b formed to p€frmll the t^dr^ullc pres- 
sure chamlw 41 to be put Into cbmmunleatfen with the demper chamber 36, when the Intake vah^ V. Le., the 
valve driWng piston 37 |s moved by a predetermined amount in an opening direction from Its fully-dosed pos- 
ition. Moredver, the vah^e drivfng piston 37 is provided With a chedc vah^ 42 for permitting only a flow of the 
working oil f rati the annular recess 44 leading to the hydrauffc pressure chamber 41 Into the dfiutiper chamber 
36. and withan orifice 43 ^r pw-mftt] the communteatten of the annular with the damper chamber 

; Such transmlttir|g mochanfem 31 b In a stefe showvn In Flg.2. when the Intake v^fve V Is In its f lili^-closed 
state !n w»?lch no hydraulic jmt^ hydraulic preMur^ ,chfflrnber 41 fe released. From this dat^ 

Mmf^lpwer piston 40 ls uiig«9d upwardly |n response tp^^^^ ^jTydraullc pressure devel- 

^^Pf^ ^>^?M'!9 pressure chamlier 41 Is passed through the chedc valye 42 and the orifice 43 Into the 
dqmriper ch^ml>er 36. and thff valve diti^ piston 37 Is uiige^.doS^^ the 
damp^ chap^o- 3e. Ifi tlie rriWdie tk S^w^ slidirtja rno^ pistbn 37'. tte >ofdraulIc 

pressure piiamber 41 Is put into dte^^^ Wftliihe damr^rd^^ the ahnulaf rec^ 

44v^h«^by Increasing ttie anficwnt of flowing into the damper diambi^^ the valve driving piatpn 37 

^ ^"rt^^ downwardly. This causes^ tlie Intaice yivei V to be opmed adeinst the spring fbibe of the vah^ 

spring ;26..,;; " " ■ ■ ■ ^ ' v■:y^• . :. 

If the lilting force by th^ 

®^*?? Intei® valve y |s cjriveih upwarily, Ce,^^ the dosing direction by the s^ng force cif tte veiye spring 
26, They^lve driving pbton 37 is also urged upwardly by the dosing ojieratb the 
Oil In ti;ie danrtwr cha*^ is retiirned Into trie hydraulic jpjinesaijre charnber 41. When the direct cpirifnuni- 
catlon bety^^ d^perir cha^ 1^ released in the middle of tM dpel^^ 

:^Pi5P????P^*%^n!^ pi1flc?e 43 Is |nten^c»(^ bieSween thede^ 

annylarr^^ 44, the am^rit j^^^^^ returned from the damper cHaf^ the iriniiar rrcees' 44, U;, the 

t!>^'?M!!^ f^Vf?;<^^ Forihls it^esOT, t^^ erf lipyi^ 

Vfl-Sv ?^?YflYe cjtosjng s mlctoleidriheS^^ inted^ 

V;is sicjwiy s^^ sihcM*;dyHng s^ - v . • r^^ : - : 

; Ajift^en?i<^§^fei^^ 

Its fully^b^d state. ' ' ■ - ; ;*;-s-'-c'-'*V'-" ^^--v ; • 

. V^!??nt%hyd^^^^ Inthetransitiitttiiiine^ 
!^.^!®^^r*n^He middle of i^he opening pp^ratlpn pf iJhe Intake vahre \^ the hydraulic choriber 41 

?: ^^"srnlttlhg tunclten enough to oyerpc^ the vaSve ^prf fib 2lk eind b continue the 

opening ^ th^ Ifitalce wive y. thus, thja Intake vah/e V starts doising by the reillfent force of the v^lve spring 
26 fnim the tinle of releasing of the hydraulic pressure and as a restiit, the vdiwiie of the hydraiillc piBssiire 
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chamber 41 is reduced. 

The hydraulic circuit 32 ^rvea to release the hydraulic pressure from the hydraulic pressure chamber 41 
and supply the working oil to the hydraulic pressure chamber 41. The hydrautic circuit 32 is disposed in the 
5 supporting block 34 and Includes a hydraulic pressure release valve 45, an accumulator 46. a one way vahfe 
47 and a check vahfe 48. 

The hydraulic press^jre release vah^e 45 is a solendid vaWe interposed between an oil passage 49 provided 
in the supporting block 34 to communicate with the hydraulic pressiro chamber 41 and an oil passage 50 pro- 
vided in the supporting block 34 to coinmunicals yvith the accumulator 46. The one way valve 47 Is disposed 

10 in the supporting block 34 between the oil passages 50 land 49 to bypass the hydraulic pressure release vah^e 
45 and adapted to be opened to permit only a flow of the oil f rorh the accumulator 46 toward the oil passage 
49 and thus the hydraulic pressure chan>ber 41, when the hydraulic pressure in -the oij passage 50 is larger 
than the hydraulic pressure In the oil passage 49 by a predetermined value of itiore. the check valve 48 
interposed between the oil supply passage 19 and an Intermediate portion between the accumulator 46 and 

16 the one way vahre 47, i.e., the oil passage 50 and is adapted to pa-mit only a flow of the working oil from the 
oil supply passage 19 toward the oil piassage 50. ' 

When the hydraulic pressure in the hydraulic pressure chamber 41 is released by the hydraulic pressure 
releasing vah^ 45 in the mkkfle of the opening operation of the intake vaNe V, the hydraulic pressure in the 
accumulator 46 is returned througli the one way valve 47 to the hydraulic pressure chamber 41 , and a defl- 

20 ciency b supplied through the check valve 48 to the hydraul to pressure vah^e 41 , until the subsequent opening 
operatbn the intake valve V Is started. It is required that the hydraulic pressure applied to the oil passage 50 
through the check vah^e 48 Is between a lower limit pressure which is a valve opehlng pressure for the one 
way valve 47 and aii upper limit presstire which Is a pressure in the accumulator 46 at the.start of accumulation. 
The hydraulic presstire is cpntroiied by the pressure control valve 18, so that It Is within such range. 

26 The need for a ^ructure for permitting the oil to be dropped between the upper engine body Eu and the 

lower ei^lne body E l of the engine body E is eliminated by providing the upper oil supply system by and the 
lower oil supply system O tlndeperidently of each other, as described above. Jhus, bireiafther s^ten» B u and 
B L are provkied independently of each other for the upper and lower engine body portktns E o and E i . The 
breather system B^for the upper engine body portion Eu is comprised of a communlcatton pipe 54,a separator 

30 55, a gas outlet pipe 56 and a one way valve 57 provided In the gas outlet pipe 56. The convrttinication pipe 
54 provided to extend between a point between an air cleaner 51 and a thorttle valve 52 in an Intaioe system 
i connected to the engine body E, and an upper portton of the interior of the upper engtn^ body portion Eu • 
and the separate- 55 Is disposed to diyide the upp^r portion of the! inWk>r of the upper engine l>ody portion 
E u at aldcatioh displaded f rbm an opened end of the communicatidn pipe 54. The gas outlet pipe 56 Is provided 

36 to €ixtehd between iani intaroo chamber 53 downstream from the throttle vah^e 52 In the Intake system i and 
the upper portton of the interior of the upper englnis b6dy portion E u divided by the separator 55. The breather 
systern B l for the lower engine body portton E l is comprised of a comntunicatlon pipe 58, a separator 59, a 
gas outlet pipe 60 and a one wiay Valve 61 provkied In tt^e gas outlet pipe 60. The communteatlon pipe 58 is 
provMed to extend between a pbint between the air cleaner 51 and the throttle valve 52 In the Intake system 

40 I, and an upper portton of the Interior of the lower engine body portton E t • and the separator 59 has an ex- 
panded volume and convnunicates with the upper portion of the Intertor of the lower engine body portion Et . 
The gas outlet pipe 60 is provkied to extend between the inteke chamber 53 In the intake system I and the 
se't^arator 59. 

When the first oil used In the lower oil supply system O l Has a variation In viscosity with respect to tiie 
45 teiinperature as shown by a straight line A In ng.4, a second oil lower In viscosity than the first oil at least at 
a lower temperature, as shown by straight lines B and C, Is used In the upper oil supply system O u . Desirably, 
a secpnd oil having a variation rate In viscosity with respect to the temperature as shown by the straight line 
disused. ~ 

An oli such as ULTRA-U (trade name) conventionally used as an engine oil Is lised ias a first oil having a 
so variatton in viscosity as siiown by the straight line A; an oil such as SILICONE-KF96 (trade name) is used as 
a second oil having a viarlatton In ylscpsity as shown by the straight line B, and an oil such'iis iR(>.1^ (trade 
name) and FLUib-SPECIAL (trade name) is used as a SM»nd oil Having a variation In viscosity as siibwn by 
the straight line C. The kinetto viscosity (est) of such oils with respect to the temperature is aa given in TaUe 

55 
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Table 1 








Type of oil 




Teaoera tnre 








"-30'C 


. , ox 


80'C 


ASOt 
6.0 


First oil (straight line A): 
, ULTRA- U (trade nase) 


8.000 - 
10.000 


550 


17 


Second oil (straight line B): 
SILIC0HB-KP96 (tfade aaae) 


200 


80 




12 


Second oil (straight line C): 
BO- 10 (trade naae) 
FLUID-SPECIAL (trade 


300 
250 


44 
45 


4.0 
6.5 


2.0 



The opar^ ton of this enijwdiment Mil be describe below. tHe second oil pump In the upper oil supply 
s)«t^ Ou te dteposed In the cylinder head He to piiiiip the wiirklng oil from the ill bath 14 provided 1h the 
''^^r^,*^^ distance between the hydraulic pressure chainber41 In the valve operation char- 

*fS^^- ^" be neduce^l to a relative small value. There^. 

*L^i,^ ■ ^ hydraulic pressure chambor 41 in valve operation char- 

aotertellc changing means 4 caii be oondiieted quiddyi leading to an impitoVed r^ponshrantes, 
. -piefirstojl circulating through the loweroll supply system A. hasa reiatlveiy high viscosity at a low tem- 
perature, as shown by the straight line A in Flg.4. end has a natuie suitable fbr the lubrication of the crank 
shaft 5 and the piston, theret^ ensuring that a seizure aiki divftage cianrfot occur in the o^nksl^ s arid the 
pistDn. 

^ Tliesecond oil draHatind througli the upper oil supply „ ha^ a relatively low viscosity at a low 

S2^"I]»k" u**" "^^^ ^ ^ ^ ^nd ths range of t«itpsratur^ for the normal 

operation rfthevah« operatten character 

level by Independently provkiing the upper and lower o|l supply systems 6 „ and Q ^ . The use of ein oil having 
a r^^atlvely small vapatton rate in viscosity with r^pect to the temperatuce as shown by the straight line B in 
Flg.4 as a sMond oil is convenient fOr the lubrtdatlpn of the cam jburhal porti(>nS ibW^^ 
a^maller reduction in viscosity at a high temperaturs. Howev^ even an oil having a Iw vi^ity ov^r the 
entire range of temperatiire as shown by the straight iliie C In F\gA can be effe«<ttively us^ for the lubrtoation 
of the c?5i journal portions 10 and thd like, b^bause the number of rotation of the SradVa operating em shaft 
3isas«lativelylowa8l/2ofthenui™iberofrotellor»<rftliec^^^ -^'^r^^ 
. in the lower oil suppbr system O l . the first oil Is bibught into contact with biow-i^ gas and is heated by 
a heat of (»mbi^ton and therefbre. the deterioration of the hatur^ of the ftrst oil program relatively rapidly 
in contrast, i|i the upper oil supply sy^ O o . there Is no foai- of contact of the sedbnd oil with the blow^by 
gas and the second oil is less affscfed by a heat of cornbustbn cmd dsO. the inoe^^^ in tamperatiire the 
second q^l is litUo. and therefore, the deterioratton of tho nature of the second oil progresses dbwlV. TTn». 
even If the second «^i Is reiatlyely ocpense. it is possible to protong the cyde of replacement of the second 
Oil. _ . • ' ~' M . •. .... ....... . . 

Att^dantort the Indepedent pfoviston Of the upperind ioweroiisuppiy systems Oy and O , . the Imather 
systemBufbrtheupper engine body portlonEuandthebrOatWsystemBL^ 

ducted - — ^^"^ ^ the breathing from the engine body E can t>e effbrtW^ly wn- 

k;- ■ ^ aboye^jib9dir^^^^ in cohnectten With the intake vaive used as an engine 

vafvf. itwin ^eunder8l99d that tte prBa»n| inrwntk^^^^ 
used as an engine vaNe. ■ ' ■ ■ 

Claiime 

^' '^M^II '"'^'"^ combustton engine comprising an upper engine body portton ( E„ ) 

which indudes a cylinder head < H, ) coupled to an upper surface of a cylinder block (B. )and a lov^r 
engme body portiOn (E, ) whfeh rotataUy carries a crank shaft (5). and the engine further including a vah^e 

6 ■ 
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operating devtee (1) In the upper engine body portion (E„ ), said valve operating device (1) including a 
hydraulic pressurB chamt>er (41) which exhibits a hydraulic pressure for. opening and dosing an engine 
valve (V) and a vahre operation characteristic changing nieans (4) for varying the hydrauHc pressure so 
as to change the operation characteristic of the engine vcdve (V), characterised in that 
the oii supply systenn comprises : 

a lower oil supply system { Ol ) comprbed of a first oil pump (Pi) connected to Indhfidual oil con- 
suiT^lon parts (9) dteposed In the lower engine body portion ( E| ) fbr supplying a first oil; 

an upper oil supply system comprised of a second oil pump(P2) connected to Individual oil con- 
sumptbn parte (1 0) indlided in the vahfe operating device (1 ) as weH as to the hydraulic pre^ure chamber 
(41) for supplying a second oii; and 

the lower and upper oil supply systems (0^, Oy ) being dispcbed Independently of each other. 

2. An oil supply system in an internal combustion engine according to daim 1 . wherein said second oil has 
a vtecoslty lower than that of said firat oil at least at a low temperatiire. 

3. An oil supply system In an Internal combustion engine according to daim 2, wherein a variation rate in 
viscosity of said second oil with respect to the temperature is smallerthan that of said first oil with respect 
to the temperature. 

4. An oil supply system In an internal combustion engine according to daim 1, further incTuding breather 
systems independent of each otherfor an upper engine body portion Induding thetiylinder head, and the 
lower engine bckly portion. 



PatentansprOche 

1. Azufuhrsystem in einer Brennlcraftmaschlne, umfassend einen obereh Motorkdrperabschnitt (Ey), der 
einen an eine obere Rfiche eines Zyiinderblocks (Be) angeschlossenen Zyllnderkopf (He) aufweist, und 
eInen unteren Motorlc6rperabschnltt (EO, der eine Kurbelwelle (5) drehbar hglt, und wobel der Motor welter 
eine Ventilbetitlgungsvorriehtung (1) in dem oberen Motork6rperabschnitt (Ey) umteQ^ welche Vent 11- 
betatigungsvorrfchtung (1) sine Hydraulikkammer (41), die einen Hydraulilcdruckzum Offhen und Schlle- 
Ben eines Motorventlls (V) ausQbt. und ein Ventllbetatlgungscharakteristlk-Anderungsmfttel (4) zum Va- 
rileien des Hydraullkdruci® zur Anderung der Betdtigungscharakteristik des Motorventlls (V) umfaOt, 
dadurch gekennzelehet, 
da& das Olzufuhrsystem umfafit 

ein unteres Olzufuhrsystem (OJ, geblidet aus elner ersten Gipumpe (P,). die an in dem unteren Motor- 
kfirperabschnltt (EJ angeprdnete einzelne Olverbraucherteile (9) zur Zufuhr eines ersten 6ls ange- 
schlosseh ist; 

ein oberes Gizufuhrsystem, geblidet aus elner zwelten Sipumpe (PJ, die an In der Ventiibetitigungsvor- 
richtung (1) enthaitene einzelne dlverbrauchertelie (10) sowie an die HydrauUkdruckkammer (41) zurZu- 
f uhr eines zwelten Ols angeschlossen 1st; und 

daft die obereh und unteren Oizufuhrsy^me (Ou Ou) unabhfinglg voneinanderangeordnet sind. 

2- Gtzuf uhrsystem In elner Brennkraftmaschlne nach Ansprueh 1 , in dem das zweite 6l eine geringere Vis- 
kosHfit als die des ersten Gis wenlgstens bei elner niedrigen Temperatur aufweist 

3. Olzufuhrsystem In elner Brennkraftmaschlne nach Ansprueh 2, in dem eine ViskosHfitsinderungsrate 
des zwelten Ols bezOgltoh der Temperatur kteiner ist als die ersten Ols bezOgllch der Temperatur. 

4. Olzufuhrsystem In einer Brennkraftmaschlne nach Ansprueh 1 , das welter voneinander unabhdnglge i_Qf- 
tungssysteme fOr einen den Zyllnderkopf enthaltenden oberen Motorkdrperabschnitt und den unteren Mo- 
torkdrperabschnitt umteftt 



Revendicatlons 

1 . Syst&me d'alimentat ion en huile pour moteur d combustion Interne comprenant une partle sup6rieure de 
corps de moteur (EJ qui comporte une cdasse (HJ retire d une surface supSrieure d'un bloo-cyllndres 
(Be) et une partle inf6rieure de corps de moteur (E,) qui porte de fagon rotative un vliebrequin (5). le moteur 
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moteur ^J. Ipdlt^bposttlf tfactlonnementde soupape (l)eoinportant line chambre de presslon hydrai>- 
lique (41) qui produtt une pression hydrauHque pour buvrir et fermer une soupape de moteur (V) et un 
5 ""WWdenwdmcatkindelacaraiS 

sipn hydraullque de liagon d modifier la caracittriBtique de fbnctlonnement de la soupape de moteur (V) 
earacterisd en M <^e le systdme d'alimentation d'liulle coiTiprei^ 
^ un systtme d'aiim^taUon en hulle InMrieur (pj oonstRud cfune premiere pompe & huiie (P,) rao- 

10 . da mot8ur(EJ pour fournir une premitaa hulle; 

un systtme d'allmentatlon eh huiie supMeur constitud d*une seconde pompe d hulle (Pz) laccor- 

dte k des parties consonunatrlces dHuile indMdueHes (10) Incorportes au disposltif d'aetionnement de 

soupape (1) ainsi qu'& ia chambre de presslon hydraullque (41) pour Iburnir une seconde huiie: et 

_ J^T'lf^ d-allmenlatlon en hulle irifftrieur et 8up6Heur (Ol, Ou) 6tant disposte Inddpendanv 
'5 menx run de rautra. 

2. pyB^ <f allmenlatfon en huiie pour moteur d combustion interne salon la revendicatton 1. dans lequel 
ladita seconde hulle a une viscosity infj^rieure ft celie de ladfte premiere hulle. au molna d basse t^p^ 
rature. 

3. Syajftmed-a^^^ 

la Vitesse de variation de la yiscosttd de ladfte seconde hulle en fbnctton de la tamp6ratufB est Infdrieure 
d ceOe de la premiere hulle en fonctioii de la tempdratura. 

25 ^ Systdme d'alimentation en htiiie pour moteur ft combustion interne selon la revendication 1, comprenant 
en outre des systftmes de ventiiatloh Indftpendants fun de I'autra pour une partie supftriauie du corps 
de moteur. oomportent!a cula8se.et la partlelntftrieurduojrp^ 
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